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INTRODUCTION. 


Tuis little book has been prepared to fill a want 
often felt by the amateur wireless worker. As 
will be seen, it 1s simply a collection of circuits 
used in wireless apparatus arranged, as far as 
possible, in sections according to the purpose 
for which the circuits are employed. 


The majority of these diagrams have appeared, 
at some time or other, in those columns of the 
Model Engineer devoted to wireless matters. A 
study of the correspondence raising queries on 
thee difficulties which beset the amateur in his 
experiments, shows very clearly that a large 
number of such workers hesitate considerably 
before they proceed to wire up, or construct, 
apparatus for some definite object. After all, the 
majority of wireless circuits, however complicated 
they may seem, can be resolved to type circuits. 
Just aS we may, in imagination, visualise in the 
latest steam locomotive but a highly developed 
‘“ Rocket,’’ so it 1s often possible when examining 
a complex wiring diagram to recognise the simple 
circuit from which it has been evolved. Endless 
experimenting by a great body of experimenters 
has produced a high degree of elaboration, but the 
original circuit remains there all the time because 
it is based on certain root principles. 
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Many of the circuits shown have been drawn 
up to satisfy the immediate needs of various 
enquirers, and it has happened very frequently 
that the diagram desired by one querist is but 
slightly different from that supplied but a short 
time previously. It is hoped, therefore, that this 
book will form a useful addition to the amateur’s 
library, being in fact, a kind of ready reckoner. 
And at the same time it is to be hoped that con- 
stant reference to its pages may gradually familiar- 
ise the beginner with the principles underlying 
wireless circuits, so that he will be encouraged 
to proceed with experimental work with increasing 
confidence. 

The book possesses no text; instead, the dia- 
grams are accompanied by a short description 
instead of a mere cursory title. To have written 
a book round the diagrams would have made a 
bulky and somewhat costly volume, and the 
object of this book would have been defeated in 
great measure. 

Similarly, no attempt has been made to give 
particulars such as diameters and lengths of in- 
ductances, windings of transformers, etc. It 
should be evident that this -would have been 
practically impossible in most cases. The circuits 
given are theoretical, and not actual specifications. 
Given a circuit, the earnest worker should be able 
to work up a specification by reference to standard 
textbooks where formule and methods of calcu- 
lation are available. A table of constants and 
abbreviations, and also a list of accepted symbols 
are added to aid the very raw beginner. 

It should be remembered, too, that many 
circuits are available which have never come into 
general use. This does not mean that they are 

3 


INTRODUCTION. 


impracticable, but generally that the objects 
desired can be obtained by simpler or more direct 
methods. 

To the amateur experimenter, then, this book 
is offered that he may have available sufficient 
data on which he may build up his experimental 
work, trying out the details for himself, and by 
that means attaining a more certain knowledge 
of his subject, and an increasing skill on its manipu- 
lative side. 


TABLE OF CONSTANTS. 


A\=wave length 
L=inductance 
K=capacity 
Q—=megohm (1,000,000 ohms) 
mfd.=microfarad (o0.ooooo1 farad) 
mh.—microhenry (0.000001 henry) 
m/amp.=miulliampere (0.001 ampere) 
Capacity— 
1 mfd.=9g00,000 centimetres 
I jar=o.oo1 mfd. 
Inductance— 
I mh.—1,000 centimetres 
Wave length— 

A=18854/K XL (Lin mhs.), (K in mfds.) 
or \=60,/KxL (Lincms.), (K in mfds.) 
Condensers— 

in parallel— 

K (total) =K,+K,+K,, etc. 
in series— 
I I I I 
— (total) = — + — + —,ete. 
K K, * &K, 
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Fig. 1—Symbols Employed in Wireless Telegrap.iy. 
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Fig. 2.—The Simplest Oscillatory Cir- == 


cuit, Contains inductance and 
capacity only. If these two are Fig. 3.—Simple Crystal Circuit. The 





of fixed value the wave-length simplest possible circuit ; is not 
of the circuit is also fixed. capable of being finely tuned. 
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Circuit with Variable 
Coupling. An advance 
on Fig. 3. Coupling 
is direct, but variable. 
Only useful for short- 
range of wave- 


lengths. letenhones 
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Fig. 5.—Loose-coupled Circuit. Suitable for simple 
crystal sets, Fairly‘fine tuning obtainable. 
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Fig. 7.—Series- 
parallel Switch to ee 
Aerial Circuit Con- 
denser. Another 
example, but fittei 
to loose-couplers. 





Of Mfd. 


3-Position &- Way Switch 


== Fig. 6.—Series-parallel Switch to 
Aerial Circuit Condenser. For alter- 
ing the range of wavelengths of the 
circuit. Condenser in parallel increases 
length. 
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Fig. 8.—Circuits with Tune and Stand-by 
Switch. For ease In tuning; put crystal in 
aerial circuit, tune as well as possible, switch 
to tune and adjust coupling and C.C.I. 
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Fig. 9.— Method of Interrupting Closed Circuit. When switch is at Stand-by 


C.C.I. is liable to oscillate and cause interference. Circuit is auto- 
matically broken by switch. 
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Fig. (0.—Circuit with Choice of Crystal. An advance on Fig. 8 as a choice 
of crystal is permitted. 
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Crystal Eolentiometer 





Trhephones 


Fig. 11.—Method of Applying Potential to Crystal. 
and tapping taken from their junction. 


Cells are joined across the 
rheostat and a sliding contact from this to the crystal. 


Two cells used in_serles 


Central leppir3 


400 ohms 


L_, 


Swilch. 


<— — — (0 Cireuil 


Fig. 12.—Method of Applying Potential to Crystal. An alternative to Fig. 11 
Central tapping taken from rheostat. Switch should be provided 
to cut off current when out of use. 
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Fig. 13.—Regulation of Filament 


Heating. Simple rheostat in 
series with battery and fila- 
ment, 


Fig. 15.—Regulation of Potential 
on Anode. An advance on 
Fig. 14, as one battery only 
is used for both filament and 
anode. 


Fig. 14.— Regulation of Potential on 
Anode. Separate battery and 
potentiometer used. 





Fig. 16.—Types of Grids. 
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Fig. 17.—Addition of Grid Circuit to Valve. Potential on grid controlled by 
potentiometer. Grid acts as trigger to filament-plate circuit. 





es 
: A.T Battery 


/ : 
Potentiometer Grid Control 
Fig. 18.—Single-valve Circuit. Potentiometer control to grid. 


16 WIRELESS CIRCUITS. 





Fig. 19.—Simple Amplification Circuit, Suitable for waves of audio-frequeney 
such as weak-line telephony, etc. 





Fig. 20.—Two Valves in Cascade. An advance on Fig.19. Amplified signals 
hd first valve still further amplified by second. Suitable for audio< 
requency. 
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Fig. 21.—Single Valve as Detector-relay. Suitable for all classes of signals 
simple to operate. 
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Fig. 22.—Two-valve Circuit for Amplification and Rectifyinge A good 
circuit for reception of weak signals. 
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Fig. 23.—Two-valve Circuit suitable for Telephony. Further amplification 
can be obtained by use of another valve coupled by iron-core trans- 


former’at ’phone terminals. 
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Fig. 24.—Grid Leak and Potentiometer Contrasted. Shows clearly alternate 

methods of providing necessary potential to the grid 
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Fig. 25.—Valve Circuit Employing Grid Cells. Potential on grid controlled 
by small cells, Not altogether satisfactory ; noises produced, insulation 
a difficulty. 
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Fig. 26.—Valve Circuit with Reactance. A small inductance in plate circuit 
loosely coupled to A.T.I. 
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Fig. 27.—Reaction Circuit (Retro-action). Great advantage Is that it responds 
di oe of signals. Apt to be noisy and rad{ate energy if care- 
essly used. 
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Fig. 28.—Valve Circuit as Extension to Crystal Receiver. Useful for adapting 
simple crystal receiver. Connections made to "phone terminals of 
receiver, crystal short-circuited, and simple reactance coupled to 
inductance of set ; or variometer used as separate unit to couple set 


and extension. 
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Fig, 29.—Simple Valve Circuit. Good circuit for all purposes. In original 
A.T.1. was of basket coils ; C.C.I. tubular, with reaction and couylin3 
‘from A.T.I. at either end. Very fine tuning possible. 
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Fig. 80.—De Forest Ultra-audion Circuit. Does not depend upon reaction 


for oscillation control—capacity used instead. Very popular in 
America. 
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Fig. 31.—Simple Single-valve Circuit. Of ordinary form, except that grid 


leak is between grid and filament. 
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Fig. 32.—Simple Single-valve Circult, Suitable for spark signals or telephony. 
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Fig. 33.—Simple Single-valve Circuit, Suitable for all classes of signals, 


Q H O06 
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Fig. 4%4.—Single-valve Circuit, with Low Radiation Value. Useful for 
preventing local interference from energy put into the aerial. 
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L.E op Detector Circuit 


Fig. 35.—Two Valves for L.F. Amplification. May be used in place of Fig. 65 
A=Step-up Transformer ; ratio 10—1. 
B=Intervalve Transformer ; step-up ; ratio 5—1. 
C=Valve-to-Phone Transformer ; step-down. 





Fig. 36.—Armstrong Regenerative Circuit. No reaction coll necessary, but 
can be used if desired. 
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Fig. 37.—Two-valve Circuit, with magnetic Coupling. First valve gives 


H.F. amplification, second rectifies. Very critical in tuning ; reduces 
jamming considerably, 
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Fig. 38.—Three-valve L.F. Amplifier. Ordinary form of amplifier where 
rectification has already beep carried out. 
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Fig. 39.—Three-valve Amplifier. May be used with first valve rectifying 
the other two amplifying ; or all three amplifying. One, two or three 
valves may be used at choice. 
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Fig. 40.—Combinations of Three Valves in Amplifiers. Diagram is self- 
explanatory, and shows four methods of employing three valves jn 
amplifiers. 
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Fig. 41.—Reactance Circult with Auto-transformer for Plate and Grid 
Circuits. Use is made of two-slide inductance and a loose-coupler. 
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Fig. 43.—Three-valve Resistance Capacity Amplifier. Avoids use of iron-core 
transformers. Simple and cheap to construct. Insulation requires 
great care. 

A, B=Input Terminals. 

1, 2, 3, Resistances of 50,000 ohms. 

4, 5, 9 : Condensers 0:0008 mfd capacity. 
6. H.T. Battery 

7, 8.—Resistances of 200,000 ohms. 





80,000 ohms -00005 mfd 
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Fig. 44.—Three-valve Circuit, with Resistance Capacity Coupling. Weak 
signals amplified to greater extent than strong. Atmospheric and 
parasitic noises largely eliminated. 
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Fig. 45.—Capacity Reaction Circuit, :Simplest circuit for long-wave reception 
‘‘ B’’ shows use of fixed condensers in place of variable. Fine tuning 
done by filament rheostat. 








A 

CJ 

C @ 

CI 

@ 

<a 

CI 

Cc) 
a 
Rg 
— 

OO OK) OC 

~y 
eee 


x 


Fig, 46—Armstrong Regenerative Circuit, with Variometer. Similar to 
Fig 36in principle. Largely usedin America. Grid and plate circuits 
tuned by variometer. 
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Fig. 47.—Two-stage H.F. Amplifier. First two valves used as amplifiers 
and third as rectifier. ‘‘R’ yalves preferable. 


1, 2.—Air-core Transformers ; ratio 1—1, 
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Fig, 48.—Amplifier using V-24 Valves. Most suitable for H.F. work. _ Ampli- 
fication in two stages (V-24).” Rectification in third (**R’’) valve, 
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Fig. 49.—Valve Circuit made up as Unit. Popular method of producing 
ee of set as separate units, which are connected together as 
required. 
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Six stages of amplification by V-24 valves and final rectification by ‘*Q”’ valve. 


Fig..50.—The Marconi ‘‘ 55” Amplifier. 


Useful for frame aerial sets. 
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Fig. 51.—Five-valve Amplifier. Useful where powerful amplification 
required, as with frame aerials. Valves 1 and 2 give H.F. amplifi- 
cation ; 3, rectification ; 4 and 5, L.F. amplification. 
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Fig. 52,.—Combined Note Magnifier and Oscillator. Circuit really a De- 
Forest Audion super-imposed on an ordinary magnifier cirouit. 
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Fig. 53.—Simple Generating Circuit. Useful for coupling to sets for produe= 
tion of beats ; also applicable to wavemeters. 
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Fig. 54.—Circuit for Oscillating Wavemeter. A more elaborate arrangement 
than in Fig. 53. Although not necessary, a variable condenser across 
H.T, battery is a great advantage, 
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Fig. 55.—Oselillating Wavemeter Modified for Reception. Grid condenser 
and leak required. H.T. and ’phones connected between central 
tapping of inductance and shunted by variable condenser, by which 
reaction control is effected, 
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Fig. 56.— Four-electrode Valve Rectification Circuit. Second grid function: 


in same way as anode of ordinary valve. Plate acts as rectifier. 
X=Closed Circuit Inductance coupled to Aerial Circuit. 
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Fig. 57.—Four-electrode Valve. Amplification and Rectification Circuit 
Second grid circuit coupled ‘by H.F. transformer to plate c 
also includes filament. Plate clrentt, which 
A=lIron-core Transformer ; ratio 1—1. 
B=Telephone Condenser ; 0-002 mfd capacity. 
X=Inductance coupled to Aerial Circuit, 
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HP Transformer, 


Fig. 58.—Four-electrode Valve for H.F. Amplification and Rectification 
Rectified signals impressed back on first grid by fron-core trans- 
formet, L.F. amplification being produced in second grid circuit. 

A, B= Windings of H.F. Transformer. 
Y=Inductance coupled to Aerial Circuit. 
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Fig. 69.—** Tikker ’’ Circuit, Method of receiving undamped waves without 
use of valve. Incoming waves interrupted at regular frequency by 
revolving interrupter. 
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= Fig. 60.—‘‘ Chopper ’’ Circuit. Another method of receiving 
: undamped waves. Circuit kept energised by buzzer. 
Somewhat similar effect to “‘ beat’’ system. 
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Fig, 61,—Valve-Crystal Combination. Round’s Circuit. Extremely 
sensitive, Carborundum most suitable crystal. 
A= Aerial Circvit. 
B=Coupling Coil (A to C). 
C=Closed Circuit Inductance. 
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Suitable for all classes of signals 


Fig. 62.—Valve-crystal Combination. 
Plain reaction circuit with crystal for rectification. 


QC 
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<2 
An American circuit giving 


Fig. 63.—Crystal and Valve Combination. 
good results in telephony. 
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Telephones 


Fig, 64.— Valve-Crystal Circuit for Double Amplification. Round’s 


ircuit. Employs valve for amplification and crystal for 
ee aaa Rectified currents react back into grid 
circuli. 


A= Aerial Inductance. 
B=Coupling Coil (A to C). 
C=Closed Circuit Inductance. 
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Telephones or Tele- 
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Fig. 65.—Single-valve L.F. Amplification. Coupled to crystal receiving set, 
by step-up transformer (10—1). Potentiometer control to grid. 
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Fig. 66.—Non-radiative Circuit for Two Valves and Crystal. H.F. ampli- 
fication and crystal rectification. Beat reception provided by separate 
oscillation generator coupled to C.C.I. Aerial not caused to oscillate 
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Fig. 67.—Oscillation Generator Coupled to Crystal] Circuit. Useful method 
for reception of C.W., on crystal circuit. 
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Fig. 68.— Valve-crystal Circuit (Round’s). Gives excellent results Require 
critical adjustment. Carborundum crystal recommended. 
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Fig. 69.—High-frequency Transformer. Sbows method of mounting and 
connecting coils. 
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Fig. 70.— High- 
frequency 
Transformer. 5 S 
Useful for @ 
coupling valves 
for H.F. ampli- a c 
fication. Num- 
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differentranges 
of wave- 
lengths, 
/ | 
/ , 
C) 
Prima ry SCCONMAPY 
. // 
a 
O O 
O O 
0 O Fig 71.— H.F. Trans- 
A former as Stepped 
O O Inductance. Same 
diagram as Fig. 70, 
O O but coil connections 
omitted. Coils can 
be put in serles and 
introduced one at a 
time. " 
@ e ®@ ey ea @ 


Py. Inductance Jy. 
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Va 


= 
2 
Fig. 72.—Balanced Crystal Circuit. Useful for reducing atmospheric effects. 
. Crystal ‘‘ A’’ at most sensitive point, “‘B’ greatly reduced."\ j ° 


i a= 


Fig. 713.—Limiting Device for Lessening Atmospheric Effects. Oscillating 


ee connected across anode and grid. Detector circuit connected 
a 66é @ 
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Fig. 74.—H.T. Battery from Small Dry Batteries. Shows method of con- 
rections, and tappings for various voltages. 


Detector 


Fig. 75 —Avoidance of *‘ Dead-end’’ Effects. Inductance sub-divided and 
brought into circuit by switches. Coils out of circuit are entirely 
disconnected, 
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Fig. 76.— Avoidance of ‘‘ Dead-end ’”’ Effects. Another method where radia 
or barrel-type switches are used. 


H.T 400v. 





2 Hot Wire Ammeter LT 6y. 
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Fig. 77.—Cimple Telephono Transmission Circuit. “ B’’ type valve used in 
preference to ‘‘ R.’’ Microphone may be disconnected and key used 


when C.W. can be transmitted. 
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Fig. 78.—Single-valve Circuit for Transmission. ‘‘R’’ valve may be used. 
Tuning effected by variometer. May be used for telephony, a micro- 
phone being inserted at ‘‘ X’’ and key shorted. 

1 and 2.—These connections to be reversed if valve fails to oscillate. 


AERIAL 


Fig. 79.—Grid Control in 
Telephony Trans- 
mission. Micro- 
phone connected 
by step-up trans- 
formerto grid 
circuit 
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Fig. 80.—Use of Microphone in Telephony Transmitter. Microphone ‘‘ M ”’ 
varies amplitude of outgoing waves in accordance with speech. 
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MODULATING VALVE 


— > 


f 
Fig, 81.—Modulating Valve in Telephony Transmitter. Variations in{ grid 
current cause variations in plate circuit, and this circuit is coupled 


to the oscillating valve. 
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Fig. 82.—Telephony Transmitter. One valve and 200-volt H.T. battery 
required. Has range up to 250 metres wave-length. Grid and choke 
coil used for modulation. High-note buzzer and key used for signal- 
ling, the buzzer producing interrupted C.W, Plain C.W. can also ‘be 
transmitted. 





Fig, se Current Test. Ammeter ‘‘ A”’ to show zurrent consump- 
on. 
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Fig. 84.—Backlash Test for Vacuum. For determining quality of vacuum. 





Fig. 85.—Filament Emission. Milliammeter shows current passing ‘through 
H.T. battery. 
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Fig. 86.—Measuring Insulation of Aerial. H.T. battery and sensitive galvano- 
meter joined in series with lead-in and earth connection. 


r_ 
() om © 


ZO Volts (4A) 
j 
Fig. 87.—Circuit for Plotting Characteristic Curve of Vaive. Voltmeter to 


give potential on grid, another to mdicate voltage of H.T.; ammeter 


to measure current taken by filament, and milliammeter to show H. T. 
current flowing. 
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7b Capacly Measurement 


il 


Fig. 88.—An Acoustic Oscillator Capacity Bridge. Similar to ordinary bridge 
method for measuring capacity, but valve used to give audible note 
in place of buzzer. 


C, D=Uncalibrated Variable Condensers, D for fine adjustment. 
E=Standard Condenser. 


Fig. 89.—Measuring Capacity of Aerial. 
Wavemeter coupled to aerial ani receiver 
circuit, energised by buzzer. Condenser 
“>? ‘then inserted and second reading 
taken. Capacity of ‘‘F’’ must be 
known. Then capacity of aerial 


equals :-— 
r,? a i 


yy d,? 


A=Few turns of Inductance couplei to B 
B=Wavemeter Inductance. 
C=Inducetance excited by Buzzer. 
D=Shunted Buzzer. ’ 

E=Double-pole Change-over Switch 
F=Condenser of known eapacity. 
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Fig. 90. Capacity Bridge. Action Similar to, and based upon, principle, of 
Wheatstons Bridge. 5 


Fig. 90. C, 1=Condenser of known value (about 0003 mfd). 
C, 2=—Condenser requiring calibration. 
A=Resistance Wire (1 metre of No. 28 Eureka). 
S=Sliding Contact. 

B= Buzzer. 
1, 2=Leads to Condenser under calibration. 
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